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Taxonomical studies of Dinof!agellata, abundantly found in the plankton of 
Aomori Bay, have been made and the results have. been reported by T. H. Abe 
(Iro~. , 
The writer in 1946 observed the seasonal change ofOiiraHum collected at a 
definite station off the Marine Biological Station of Asamtish.i, and briefly reported 
the results at the ·extraordinary meeting of the Japanes~ Society of Scientific 
Fisheries (Okitsu and Kokubo 1952). The writer will nrp6rt the results more in 
detail in the ·present paper. 
Acknowledgertuo~ts are due in this article to Dr. S. Kokubo for his kind 
guidance in the study, to Prof. S. Nomura and Ass'nt Prof. E. Hir;ti for preparing 
the manuscript. 
Material and Method 
Vertical collection of plankton was made twice a month at a definit station 
west of and I mile off the Marine Biological Station of· Asamushi, the depth being 
30m. The plankton net was made with Muller gauze No. 14, and the ·diameter . 
of the mouth was 30.cm and the length 100 em. 
The sample of plankton was fixed with 5-10% formalin, allowed to stand 
in a . mesuring cylinder for 24 hours,. and then the settling volume was read. 
Samples of definite amounts were taken fro11,1 this settling volume and ,were 
examined. The. identification of species was ma~e mainly according _to T. H. 
Abe (1927) and Jorgensen (1911). 
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Results 
The col!ection of plankton made by the present writer comprises 26 species 
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Fig. 1. Seasonal change of Cer.'ltium in Aomori 
Bay during 1946. · 
Ceratium. fusus appeared abundantly in August and late in Noven;ber, and 
diminished markeldy in June and July. It was only this species that. appeared 
all r~}lpd the year. Cerat.it.tm macroceros, C. macroceros suhsp. gallicum and C. 
massiliettse appeared in small anount in JanUary and February, and abruptly 
in'::reased in number in August, and reached their repective maximum in the latter 
part qf .August to. September. Then they gradually oecreased, but continued at 
a defini.t.~ leyel until December. Ceratium tr£pos var. atlanticum appeared and 
abrupt\)!, increased, at the beginning of August, and decreased suddenly in 
S~pt~~ber, but ._sl_igl1tly increased again in November. Ceratium bucephalum var. 
heterocamjJtmn appeared in considerable amounts in] une, November and December. 
Ceratium. hneatttm C. pulchellum and ·C. trichoceros began to appear in July' or 
August_ ~n,d reached their. maximum in November. _Ceratiun~ Pennatum,.' C . 
.£njlexum C. extensum, C. pentagonum, C. candelabrum var. dilatatum, C. carriense, 
C. contortu.m., C. gibberum., C. gracile, C. moUe and C. breve appeared from the 
latter part of September to Dec~mber. These species appeared remarkably in 
small-amounts and did not almost occur in other seasons. 
ln Table 2, the main species above-mentioned are arranged in the order ·of 
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Table 1. 
Occurrence of each species of Ceratuim in Aomori Bay during 1946. (numbers of specimens per one cubic meter) 








IX I X I XI I XII 
~~ 
___ ,______ ---~ 
Species ---;Q -~-s-1-----zB -~-9- --~- 5 I 25 30 9 I 18 7 I 23 9 I 24 rs 1 4 1 22 1 21 - I 
C. fusus 588 3,610 2,334 2,753 980 520 2,898 300 !50 240 13,626 14,883 650 2,088 4,812 6,550 37,838 4,500 
C. macroceros + 115 + + 2,613 12,983 10,750 6,144 2,384 2,000 2,312 360 
C. macroceros subsp. gallicum + + 1,396 5,193 2,050 1,584 464 650 1,265 120 
C. massiliense + + 654 1,900 3,250 1,312 512 520 779 720 
C. bucephalum -'- I + + + + 
C. bucephalum var. heterocamptum + 
I 
+ + 780 ISO + 120 + 851 456 
C. tripos var. atlanticum + + + 1,080 15,553 6,523 + 300 236 2,090 2,214 + 
C. ft~rca. subsp. eugrammum 120 + 121 
c. lineatum + !86 1261 216 600 408 880 4,366 168 
C. pcnnatum var. Jalcatum + 126 + I 250 1,216 + I -------···----·-------- . , .. __________ 
C. pennatum var. scapi(ormc I I + 140 705 + ,_ . 
C. pulchellum ' 
I 
839 190 133 2161 492 480 3,625 + -~ 
C. triclwccros 443 4,200 2,156 5,156 6,500 10,098 216 
C. injle.1:um + 
i 
140 243 
C. extcnsum + 240 + + + + 




110 1,046: 168 
c. candelabrum var. dilatatum + I + + 243 168 
C. carricnsc 120 " 
I 




+ I + C. contortum var. saltans + + 
C. gibbermn 
I 
I + + + + 
C. gibberum f. sinistrum + + + 168 
C. gracile var. symmetricum 121 
C. molle + + + 
c. breve var. parallelum + 
C. be/one I + 
+: very rare 
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Table 2 
Species of Ceratium arranged· in the orcle1· of abundance in ~ach month. 
~abundance ---------- O<de< of I 
Month -------
lst 2nd 3rd. 
I c. {usus .. I C. macroceros I 
C. bucepltalum Var. 
. hetcrocamptum 
II c. fusus ·C. macroceros 
I 
c. buceplwlum var. 
heterocamptum 
Ill· c. (usus I 
IV C. fusus I 
v C. jusus c. bucephalum I 
C: tripos .var. 
atlanticum . 
VI ' C. fusus 'C. furca subsp. eugranmtum 
VII C. tripos var. atlanticum 
C. bucep!talum var .. 
heterocamptum c. _(usus 
VIII C. fusus 
C. tripos var. 
atlanticum e. massiliense 
C. macroceros 
IX C. macroceros C. trichoccros C. massilietise 
---~ C. massiliense x C. trichoceros c. macroceros C, pulchellum ~C.· fusuS C. lineatum 
' 
C. macroceros 
XI -~ C. fusus c. trichoceros C. tripos var. 
atlanticum 
C, macroceros 
XII c. (usus C. massiliense c. bucephalum var. 
heterocamptwn 
abundance in each month, 
General Consideration 
N. Frost (1938) has stated that in Newfoundland, appearance and abundance· 
of species of Ceratium change with slight differences of water temperature, so that 
Ceratium is valuable index of oceanographical conditions, 
In 1946, north temperate species such as Ceratittm fusus, C. macroceros and 
C. lineatum, ap,Peared in abundance in Aomori Bay. The main species of tropical 
or subtropical species were Ceratium trichoceros, C. injlexum, C: candelabrum var. 
dilatatum, C. carriense_, C. contortum, C. contortum var. salta1J-S, C. gibberum, C. 
gibberum f. sinistrum, C. molle. 
In the earlier half of 1946, the occurrence of Ceratium was meagre, However, 
in the season from September to December, the quantity and the species increased 
markedly (Tab, 1). Moreover, the tropical or subtropical species above-mentioned 
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appeared in large numbers in this season. This phenomenon may be considered 
as due to the effect of the Tsugaru Warm Current which has entered Aomori Bay 
in autumn, as reported by Kokubo (1946, 1952) in his studies on copepods and 
diatoms. 
' Summary 
Seasonal change of Ce-ratium at one mile off Asamushi in Aomori Bay was 
observed for one year of 1946. The collection of Ceratium comprised 26 species : 
Ceratium .fusus, C. macroceros, C. macreoceros subsp. gallicum, C. mass£l£ense, C. 
bucephalum, C. bucephalum var. heterocamptum, C. tripos var. · atlantic:Um, C. furca 
subsp. eugrainmum, C. lineatum, C. pennatum, var. falcatum, C. pennatum var. 
scapiforme, C. pulchellum, C.trichoceros, C. injlexum, C. extensum, C. pentagonum 
f. robustum, C. candelabrum var. dilatatum, C. carriense, C. contortum, C. con-
tortum var. saltans, C. gibberum, C. gibbeium f. sinistrum, C. gracile var. sym-
metricum. C. molle, C. breve nr. parallehtm and C. belo1w. Seasonal change of these 
species were given in Table 1 and Figure 1. 
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